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ABSTRACT 

PROBLEM TO BE SOLVED: To provide an electroluminescent element keeping 
stable illumination characteristics for a long time by arranging a cathode 
interface layer containing a metal halide between a cathode and an organic 
luminescent layer of the element. 

SOLUTION: A cathode interface layer increases the bonding capability 
between a cathode and an organic luminescent layer and prevents the 
diffusion of a cathode material into the organic luminescent layer, and is 
required not to obstruct the injection of electrons from the cathode. The 
cathode interface layer contains at least one compound selected from the 
halides of metals in the group 2A of the periodic table, the halides of 
metals in the group 3A, and composite halogen compounds of two or more 
metal elements. As the especially preferable compound, practically, 
magnesium fluoride, calcixom fluoride, and scandium fluoride are listed, and 
as the composite halogen compound, Na3AlF6 is listed. 
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[0 0 2 7] Mt6^li^fft)?5:v>^SS®#^^^» 3 
tUXits ^fetCplffcTffU (p-7i:^l'>lf-L'» 

(Nature, 3 4 7#. 5 3 9H, 1 9 9 0^;A 
ppl, Phys. Lett. , 61#, 2 7 9 3H. 

1 9 9 2^) , [2-j< h^v-, 5 - (2' -Ji^ 
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;U'^:^rV^i/) - 1 , 4 -:7i::iU>lf-b>] (Ap 
pi. Phys. Lett.. 5 8m, 1982 H. 1 
9 9 1 ^ ; Th i nS o 1 i d Films, 216 

96H, 1 9 9 2^ ; Na t u r e, 3 5 7#, 4 
7 7H, 1 9 9 2^) . (3-T;i/^;U5^3f->':i: 
» (Jpn. J. Appl. Phys. , 3 0#, L 
1 9 3 8H, 1991^; J. Appl. Phys. , 
7 2^, 5 6 4M, 1 9 9 2^) ^(D^^^^n'P. 7^ 

10 ^mm-^btz^ (nBmmm. 6 i#, i o 4 4M, 1 
9 9 2^^) ifimif^ti^o 

[0 0 2 8] *^qe^;*v^T^i> mt^m^^mt(D 
psizmm^mm^mf^o i^s#®«4{i. mm}i±m 

B^©K@#ffi)Hi> 2 AmcD^mcD/^ p y xb 
mmwm.3 Am<D^m(Dy\u^yib^. iixu2m 

20 d>e>]l«tifc> t*) IMOYb-^Sr^tr.. 

[0 0 2 9] *^igo^®^ssK:^snsra«B»a2 

e)n5A^ ^!f*b<{i^ v^7^i/>^7A, *;ui"i7A. 

>;'^^ m^m. 7'x^^>©57c^^v>^ 

5, :B:<*6<J{c:}f* bVv^Dy>-^bt)*?'J^■r■5i:^ 7 
30 ■fb*;Ui"i'A> 7>y{bv^5^;^i'>>A, 7 -:/Yb;^ h D 

>i7A, 7';;'fbAiJ "t?A. :^{b*;i/i>'j?A. mf^-i^^i^ 

■i^A. ^ib;^ hD>f^'i7A. Jg^b^N-'J "iJA. *{b*;i/2^ 
'i7A. :^^b^^/;^>"i;A. :^<b;^ bD>^>i7A. ^h^^ 

'J-i^AT-fe?}, ItfCff* b<J±7^;/^b^i/^i>'i'A. 7 
^yitiijviyOi^. y y^ty^huy^^A. y^i/ibJ'^v^ 
AT-fet). cn6H:2fflm±Tl-&bTfflV'.§c:i:tT-§ 

So 

[0 0 3 0] :^^m(Dmm^mmi^-^in^mm»»3 

A®l®^Jli:bTtt> ;^*>i?'?A, -f^i/hUr^A. 5 
40 y^^-'TK (^>^X HrU'i'A. yf''k::i:i^^A. :^ 
tV^h.. 7'D^^'!7A. ■9-x'";"i7A^ J.— Dtr-^As 

^tfH'J-'^A. 7';i/tf'i7A. >';^7*Di/ii7A, 
A. a:;ut:'?As \y';'^7A^ -f >;'7^;i't:'i7Asyf;u7^5^ 
•i;A) . 7^^y^ Ymifm-fhix^tfi. i!f*b<tt^ 
::^*>t?'i7A. -f^/hU^^A. ^^^J'y, -trUii^A. 7" 
^-k^Ti^'i'A, ^3(-i^"i7A. ■y-x'Uii7A. a.-ntr>;7 
A, 7^;ut:'i7A, V7.z^xiyfph.. v^)t?J^. ■< y'rju 

tf "i? A is i W U 7^ ^ "^7 A 5 o 

[0 0 3 1] M^^WfcltJcSfSbv^yNu-yMb^^^j^ 
50 7-y<b:^*>i''i7A. ^^^/fb-f h "i^As y 
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A. y ^i/ib^:ti>^2^. yyitv-^v^i^. y^y^t^— 
Dt:Ti7A, y ^yihy^ju}:^^^. yv\\^V7.yxi-y^h.^ 

^A-. MitV-^^)^2^. m^b^-n t:ii7A. iS{b5^;i/t: 
>i7A. ^{bi^;^>^Di^»i'A. i£>fb^y 'i?^. iMfb-f 
;i/t:»i7A. :ffi{b;l/^f^»i'A^ m<b;^:^>s^'i7A. :^fb>f 

:t>^'i7A. *{b^::r^>*^A. ftYbt?"^ U 'i? A. *{b:i- 
Dh:'i7A. *ft7";i/tf^7A. :ft{bs^>^:/nf^»i7A. 
^y'j^A. A^b-Y ^y5^;i/tf»i7A*j:t;^:i:>fb;u5^^»>AT 
fe-So 1t^i(PtU<tts ^SoD/Nn>y>>fb%iAV 7^vfb 
y^tiyv^i^. 7 ^y{b-f h u ^A, ^;/'fb^><5^ >s 
>'^y^b-feU'i7A. :7 ^y>fby^^-fe:2r>^'>A, 7>y{b^:r^:^ 
'i7A. ^'^^^fbl^vu lizA. :7^:/>fb^— D tr»i7A, 7^yfb 
7^;i/t:»i7A. 7^;/'fbi^*;^::?'D>-ti7A. ^-yfb^;' U a, 
yv\b'iv'r)\/\i^i>^. y y<tj\/y^^^Ar*^^. cm 

[0 0 3 2] *%9^(D|^«il^BilJc:^sn^s 2ffli^± 
cD^H7c^<5D«'&>'^ci^>>fb'fb'^i::*5i>Tx ^Mtc* 
i:UT^ilAK^ 2A;^^ 3 AK. 4 A;K. 5 A^. 1 

>{b^b^iKi>5)^^{f en^o 

[0 0 3 3] 

[{b3] Ap Mq Xr 

[0 0 3 4] Ai^mmWAO 1 AM. 2 Am(D^ 

A. >r>>?»>ASfc(i^>^>''Y HI^^S*5jtf$bV^o 
Sfc. A*5J:l/^M(^^n^tl2mW±0D^«7£^&<£ffl 

S>Sc,p^ q^ rtt^n^nailtCliP^ 2 OSTODS 

[0 0 3 5] ft^^9gc^^F^bv^S'&>'^^>yWb'^b^^^) 
-^?lJ^Jr|J^-r5i:^ Na3 A1F6^ Nas Al 
3 Fi4> Na3 Li3 (AlFe ) l2^ NaCaAlF 
6x NaSr3Al3Fi6> Na2MgAlF7, Na 
CaAlF6^ NasAlBre. Nas AI3 B 
ri4. Na3 Li3 (A 1 B re ) 12> N a C a A 1 B 
re . NaSr3 AI3 Brl6^ Na2 MgAlB 
ry. NaCaAlBre. Nas AICIq. Nas 
Al3Cll4^Na3Li3 (AlCl6)2>NaC 
aAlCle. NaSrs AI3 CliOs Na2 MgA 
1C17^ NaCaAlCle^ NasAlIg. Na 



(7) 11-26167 

12 

5AI3I14. NasLis (All6)2>NaCa 
Ali6^ NaSr3Al3 Iig^ Na2MgAll7> 
NaCaAlIg. LisAlFg. LisAl 
3F14. LiCaAlFos LiSraAlsFig. L 
i2MgAlF7. LiCaAlFes LisAlBr 
6> Li5Al3Bri4> LiCaAlBrgN LiS 
rsAlsBris^ Li2MgAlBr7^ LiCaA 
IB re. LisAlCle^ Li5Al3Cll4^ L 
iCaAlClg. LiSr3Al3 Cli^. Li2M 
10 gAlCl7. LiCaAlCl6> Li3AlI6^ 
Li5Al3 Ii4. LiCaAli6. LiSr3.Al3 
Il6^ Li2M&All7. LiCaAlIg. K3A 
1F6 > K5 AI3 Fi4> K3 Li3 (AlF6)l2> 
KCaAlF6> KSr3Al3Fi6> K2MgAlF 
7, KCaAlFe^ K3AlBr6> KsAlsBr 
14^ K3 Li3 (AlBre) 12^ KCaAlBrg . 
. KSr3Al3Brl6^ K2MgAlBr7. KCaA 
IBre ^ K3 AlCle . K5 AI3 Cli4> K3 L 
i3 {AlCl6)2^KCaAlCl6^KSr3A 

20 l3Cll6^K2MgAlCl7.KCaAlCl6^ 
K3 Al l6 . K5 AI3 Ii4x K3 L i3 (Al 
l6 ) 2 > KCaAlig. KSr3 AI3 I i6s K2 M 
&AII7. KCaAlIg. Na3 InFe^ Nas 
I n3 Fi4. Na3 L i3 (I nFg ) 12- NaC a I 
nF6> NaSrs 1113 Fig. Na2MgInF7. 
NaCaInF6^ Na3 InBr6> Nas I ^3 ^ 
ri4sNa3Li3 (InBr6)l2-NaCaInB 
rgs NaSr3 In3 Brig. Na2MgInB 
r7 . NaCa I nBrg ^ Na3l nC le > Nas 

30 InsClH-NasLis (1x1016)2- NaC 
aInCl6> NaSr3 In3 CliSs Na2MgI 
nCl7. NaCalnClgs Na3 I n I g . Na 

5 I 113 1 14. Na3 Li3 (Inl6)2 - NaCa 
I ni6> NaSr3 I n3 I igs Na2MgInl7. 
NaCa I n l6 - K3 I nFe ^ K5 I 113 F14. K 
3Li3 (InF6)l2-KCaInF6>KSr3l 
^3 Fi6x K2 Mg I nF7 . KCa I nFe ^ K3 I 
nBre X K5ln3 Br^. K3 Li3 (InB 

re ) 12- KCalnBre x KSr3 I n3 Brie. 
40 K2MffInBr7. KCalnBre^ K3 InCl 

6 . Ks I n3 C I14. K3 L is (I nC le ) 2 > 
KCa I nC le - KS rs I 113 C li6x K2 Mff I 
nCl7> KCalnCle- K3 InI6^ K5 In 
3ll4sK3Li3 (Inl6)2^KCaI niQ. K 
Sr3 In3 lie- K2MgInl7. KCaIn 

le X Na2 PrFe > K2 PrFe x Na2 Ce 
Fe X K2 CeFe X Na2 NdFe x KNdFe s N 
a2 LaFe x K2 LaFe > Na2 SmFe x K2 S 
mFe . Na2 EuFe . K2 EuFe x Na2 TbF 
50 6- K2 TbFe > Na2 GdFe . K2 GdFe «S 
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fiv^o mm^mm(Dmmiibxii. m-^o. 2nm~3 

OnmT-a&t>x JfSU<{±. 0. 2nm~2 0nm. M 
t:}f^U<«±0. 2 nm~ 1 0 nmT-fei)o 

CO 0 3 6] mmstimm^t^mizm^imxr^mi 

lit. XX^ V;7^i>>i7A^ 'Oi^'^A. :)!j;U'>'t7A, T 10 

sas ^*-:rbfcll^^fflv^5c:^:t,qItgT'*So ^cDi 

5=-'i7AS:0. 0 1~0. 1 %gjeF-rbfc^iK^$r 
W§Ch*ST-^S (^fM,¥5- 1 5 9 8 8 2^^^I6, 
#ra^5 - 1 9 8 3 8 O^&m) o 
[0 0 3 7] HfiiSCDJSiPJia^, 0. lnm~10>a 20 
mT-fe {!f^ b<<iO. 2 nm~2 //mT-feSo l^ii 
«'>'5:< 2Sm±o#ii«ii^&#bTV^T^)J;^^o 

tzm^m,tfns.ms e *tt»giiSAs 4 . v e vi:xT(Dmm 

m^ifi'&^^tzsbm'mmnt bT^±«v^5c:i:*sT•§^s 

[0 0 3 8] zomm^m^^tam-^. mmscDmmn. 
miSi(D^^(Dmmtmm&X'B^i^^ifi. mno. inm~ 

1 0 jtt4aT-$) ^Sb<«iO. 2nm~2>tzmT-fe 
!^^ H{3$fS b<ttO. 2 nm~2 0 nmT-fe-So «^ 40 
ffilrtfiiffi® 6 ©Kfftt, ii« 2 0 nm~ 10/j.mX'^ 
t), ff*b<{±3 0nm~2/zmT-SSo S^ffiJiiffiM 
mtiyXit. m%1&tn^ifil OaQ • cmfeiTO^Hds 
fflV'«e>tv, *f*e<](c<i7;p5^'i7A. m^ ^^S:^ 

[0 0 3 9] Sfe^e>t. HSt^fiof::. wmffim 

<gis« 6 (D±3tz^mmm i ^m^-t ?>c:ti,'sjmx'& 
sc^SiK^bT^jassfts-rsciini^^cD^^ft^ 50 



<^mW- 11-26167 

14 

[0 0 4 0] 1^, Elfc(±it©ajtv T^t)*.. S«± 
tmSS. l§«l#BJi4, *^^3teS3. IS«l2 0|li{C 

^^m^^mi,fhzi:i)-^mx'ib?io mmiz^ m2t^h 

@ 5 tc:^ b&HuiB&®«fi£i:(±i3»©«ji{z«g-t-5 c t 
[0 0 4 1] 

[iiis^] :!^^BM^mmmi,z^-:}xmtzmii.e\}iz 
[0 0 4 2] mmmi 

(I TO) i8B^#mJK^& 12 0 nm©^JpT'«Jibfc-fe 

S:fflViT 2mm$icD^ h v-f rtz-l^-ny^bTRifii 
SffMbfe. CIW/I^J'— >ffj5gbfcS«5s T-feh>{C 

^■y-. m^\z'm9^u-t^j>m^-knr^x. n^mmmm. 

ff rp «a(*|CD*SSAi 2xlO-6Torr 

2. 7x 1 0-4pa) JlUTtJ5:.5ST')«f*a^h7^^:r 

^^I;?.fe^^i£i^5t^>7'$rffll^TS^ab&o ±IB^g|*iK: 

> 

[0 0 4 3] 
Cfb4] 




[0 0 4 4] ^AtiT. #-hS;!lDl(*-rs^.i:tJ:t3^ 
S^&fTofeo ^«^©K^jg(i2. 8xl0-6Torr 
(*^3. 7x 1 0-4pa) T^Si^O. 2 nm/#T• 
J^ 2 0 nmORi«iA>;; 7 3 a Srff feo iRC. ± 
8BSSF*i|{riEa^nfe-tr5 = •vi'SoStAtlfe, &LT 
iZv^TA. 4' -b:;^ [N- (l-i-y^ju) -N-7 

[0 0 4 5] 
lit 5} 
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[0 0 4 6] $:?)Oa(Di^fflCD^>^;Ut-^'— fJDfg^ 

2 0-2 4 0°COlEHT'$lWUfc, sS^I^OKSiStt 
2. 8x1 0-6To rr (!^3. 7x1 0-4pa) X's 
mmmS. 0 . 4 nm/^-r-MP e 0 nm®IE7LfSaizie 3 

Al (C9 He NO) 3 
[0 0 4 7] 
[^b6] 




[0 0 4 8] iiEimmmtmmizi.xmmLtzo z.<d 

STaKtt2 7 5-2 8 5°CCD^HT-$iJfflL. 
^JStt2. 5xlO-6Torr (i^3. 3xl0-4p 

a) > mmmmiio. 3-0. 4nm/#T% mm^n 

fc«^$aj2lS®MffO:7 5 nmffe-ijfe. ±IBO]E?L$^ 
iSJl 3 aSV«^^lftSIS 3 b ^KS^«-r 5l^®S«?a 

[0 0 4 9] CC-t's «^fej2lJi3 baT-0^*$rfT-3 

|§fii^affltDV^i'i:bT2miniiCD;^ h^-f 
i'-^ H-^::^^^. ^201 TO;^ ^^^'r^:ia^^f 
bT*^t(Rl«(CbTSei^®E^JKiS2x 1 0-6t 
orr.i(ii^2. 7x 1 0-4Pa) JilT{C^:5S--e^mb 
fco MV^T, f8@l^®jifcb'r7^y{b^^7^i"?A^^ 
'J:^7=>^-K^fflV^TKP0. 5 nmiiTiS b 
rmmLTzo ?5g«BtOK^Stt4x 1 0-6To r r (iS^ 
5. 3x 1 0-4Pa) T-$i-3feo 
[0 0 5 0] $f>^CC10±gBK:|g@i:bT^ T;!/^-':? 

U^7=>;J^-fSfflV^T 1 5 0 nm©MJP-e^« 
bfco T;u^-'i'A^»i^oK^{±i . 5x 1 o-5t 
orr {m2. Ox 1 O'SPa) > mmmm2^X'Sb^ 
feo J-:i±®J;o^::bT^ 2mmx 2minO-b-'<'XCD^^ 
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MLtzt^^. 3 VT-HfieAn cd/m2 13V 
T'2 5 OmA/cm2 commM^ifi^^'btl. ^(Di^o:)i» 
JStt6 7 3 7 cd/m2 T-fer^fco 

[0 0 5 1] mmm 2 

Vtzt::^. 4 VflSJSASl c d/m2 Mx., 14Vf 
2 5 OmA/cm2 ®«lffiSgSAs^#e.n^ -?fflBt®)SSJS 
(±5 7 9 7 c d/m2 ffe-p/i, 
10 [0 0 5 2] ltCJ0"J 1 

I^^S#®S5fflV^5&V^Cl tLmJi^^?"] 1 illl^tC bT 

5, 4 VT'UfjgA^ 1 cd/m2 Mi> 13Vf2 5 0m 
A/'cm2 CD«MSBS*5f#e)n> ^CDB#Oi»S{i3 1 4 
7 c d/m2 T'fer^fco 
[0 0 5 3] lt«(fi?!l 2 
l§«lW3t4 i: b T -JJSfitJ t ffiffl ^ V ^ -5 i/ A 

T^^Sr^'^lSbfc. x'^^i/'^Aii^CDJl^lttt 1 0 : 

20 iT-feofco z.cDMi'izmm.mm^mui^titz^. 4 

VT-)!i«*s 1 c d/m2 1 3 VT* 2 5 0 mA/c 

m2 (Dmm^&t^^^tl. -€-©^®)!?iKtt 5 5 7 8 c d 

[0 0 5 4] UMm 3 

KMI^aSiibTx ^{b^;ux'ri'i'A (Geo) 5fflv> 
fe^ hJil^ttHSffi^J 1 i:|5Ht{c: hxm^^i^mi^fzo z 
©*?(3ii:»SSE?£9]JDbfei:C5s 7VT-»aAsic 
d/mZ M;?.> 1 4 Vf 2 5 0mA/cm2 ©«$S^J|E 
-ecDBtODjfjStt 1 0 3 6 c d/'m2 X-$>-d 

30 feo 

[oo5 5]^«?«ju 2sy'tt;«[«?iji, 2. somi" 

4 2 5 OmA/cm2 ®«^^JST-|g||jbf::^®493«B® 

i!fa5&Yb£D«^sia6ts^-ro z(Dm(D^mmmitmm 

mi. 2:iiXXfitm.mi. 2, 3®?D^)!SJKa;^ti,^tl 
6 7 3 7 c d/m2 , 5 7 97 c d/m2 , 3147c 
d/m2 , 5 5 7 8 c d/m2 , 1 0 3 6 c d/m^X' 

4. 1 5mA/cm2 OKs^^S^tS&JST-lgttbfe^® 

40 7 , El 8 S . IIS£0!1 1 ^ itmm 1 StJ^.itiSEfi^J 2 ® 
m?®?aW)IS«(i-^n^n^ 4 7 5 c d/m2 ,315 
c d/m2 Rx^3 7 3 c d/m^ T-afe >5, 4fOSSIgiij«ffi 

tt^n^ne, 3v, s. 4vst;^4. avr-feoto 

[0 0 5 6] HSfitfd 3 

mm^mm(Dm^'& 0 . snm, Pi:^si:bT> r^u? 

^>5A&0. 5nm> ^ ^izz.(D±^lzmmMiniS.mm 

t Lxm^ 1 5 0 nmmm\^tzziivj.%ii. mmm 1 1 
mmi^i^xm^^imi^. m^comm^^r^s^^^i'^ 

Sbfc. ;i©«?«c:iiSS«m^ffiiDbfei;c:5, 3V-c- 

50 BS.ifi i cd/m2 m^. 6 VT- 2 5 0 mA/c m2 O 
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mmmS.im^ti. ^®^®iSjS<i6 3 8 0 c d/m2 
[0 0 5 7] II5S«»1 4 

5 nmtc bfe^ hJil^l^tt^fiaj 1 iimmi:i LXm^^^ 
SSLfco CcD^?^il^«JE$:SiAnL'fei:C:^s 4VT- 
mS.1fil cd/toZ m^. 1 4 V-e2 5 0mA/cm2 
0«^fK^J^#^#?5^^^ ^CDB#®»Stt6 17 7c d/m 
2 f$)o&o 
[0 0 5 8] ||JS«?!l 5 

*s 1 c d/m2 1 3 V-^ 2 5 0 m A/ c m2 (Omm. 
^mifi'i^btl^ -^-CD^CiS iKtt 6 7 12c d/m2 T-$) 

[0 0 5 9] ^SS^J 6 

Asicd/m2M^> 1 3 VT-2 5 0mA/cm2 ©fl; 

mmmifi^^ti. ^cDmo^mm^e e i 8 cd/m2 x- 
[0 0 6 0] mmmd. eRv^itmmi. 2©^ 

2 5 0 m A/ c m2 ©«iKggJKT'|gi!) Ufe^©«!]W 

©^■fb©«?s:Ei9tr^^o z.(Dm(DwmmMiA^Mm 

5Slf 6tt^n-en6 7 1 2 c d/m2 , 66 18cd 
/m2 T-$.?)> tfcKfi^Jl *3J:U'2{±-€-n^n3 1 4 7 c 
d/m2 , 5 5 7 8 cd/m2 T-^^feo 
[0 0 6 1] HJgfisJ 7 
l^^aSi: bT7 >y{bmj >i7A*fflV\ liiJP^O. 5 

bfco c©^gTic^S^K«iE*9]S^bfci:c5^ SVT-iUi 
SEA^ 1 c d/m2 1 4 VT- 2 5 OmA/cm2 © 

mmm^ifi^^^ti. ^(Dmonmit sn 4c d/m2 
[0 0 6 2] mms 

IS®#|B)ii: bT7 >y^b/'^'; 'i'A^.fflW i^$:2nm 

bfc'^ i:J-mttl^««J 1 1 |ai«t \.xmi-^Wm. b 
fco cl©^?^;r^i^i£«E*SIiDb7E:^:c:5^ 4VT')!f« 

ifil cd/m^ MtL^ 1 4 VT 2 5 0 mA/c m2 ©« 
^©^fflfffSli7 3 1 0 cd/m2 X 

[0 0 6 3] m^mi. s:&x^)tMmi. 2©m 

^<fe2 5 0mA/cm2 ©S«tSg«Tigii; bfel^©^53W 
©S^{b©«^^E 1 OKl^l-o Cl©^©«]«8)SSieJi, ^ 
JSM7SV8{i-?tl-?n5 7 7 4 c d/m2 , 73 10 

7cd/m2 , 5 5 7 8 cd/m2 T-fetjfco 

[0 0 6 4] mm 9 
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l^«B^®Si:bT7^3'-fb-fe'J'i'A$:fflV>. Mff ^ 2 . 0 

nm(c bfec iij-mtt^js^^y 1 i^nmyz \^xm=?-^wm. 

bfco c©^?Cig^«ES:ffiiobfci:c:5s 4VT-)W 
1 c d/m2 Sx. 1 3 VT-2 5 OmA/cm2 © 
«^^^iK*s^#|^)^^^ ^©^©JSJK{±7 0 5 7 c d/m2 
X-^-Dtzo 

[0 0 6 5] mmm i o 

Pa@l?-Biii: bT7 ^''^b*2ri''^7A^fflV^, ^ff 0 . 
5 nmi:bfc^i:W51{i^«?iJ 1 i:|B]«l3 bTm?^{^ 
10 Sbfeo c:©^?{cit?fS«ffi%siSnbfeiic5> 4VT- 

WiSisi cd/m2 Mx.> 1 3 VT- 2 5 0 mA/c m2 
©«M?S«*sf#e>n> ^©^©)»«tt6 3 6 9 c d/m 
2 T-fe-^fco 
[0 0 6 6] HJffifi?!)! 1 

^@l?-fflBi:b-r7>;''fb*3rJ^'i7A^ffllx MiSSr 3 . 
0 nmh btci J^Jii^Ji^^J 1 iilP]®}:: bT^^Sft 
«bfco 3©^?{C(gflKSffi<l:ffiSDbfchCI5s 4VT- 
J^JSAs 1 cd/m2 Sgx.> 1 5 VT-2 5 0mA/cm2 
©«^SSg*As^#^^^^ ^©^©JBJStte 6 8 7 cd/m 
20 2 Tfe^feo 

[0 0 6 7] i^ffi^jg, 10, 1 1 :au^it«i«?y K 2, 

3©^?S2 5 0mA/'cm2 ©||jiKggafTa»bfeBt 

o;, sl^fi^«J9^ lo, 1 itt^n^^i7 0 5 7 cd/m 

2 , 6 3 6 9 c d/m2 , 6 6 8 7 c d/m2 X'Sb ?)> 
it^mi. 2. 3{i-en^n3 1 4 7 cd/m2 , 5 5 
7 8c d/m2 , 1 0 3 6 c d/m2 Tfe-^fco 

[0 0 6 8] mmm 1 2 

30 A (Nas A1F6 ) JKiPS 3 . Onmtbfc 

CI hiik^iimmm i i:iBi«c bT^^^^tsbfeo c® 

/m2 1 5 VT 2 5 0 m A/ c m2 ©mifS^iS 

ASf#?)n> ^(Dm<Dn^it 6254c d/m2 X^r) 

[0 0 6 9] mmm 1 3 

Pta#® S i: b T 'N:^r1f 7 D i - "t? A h U 
A (Nas A1F6 ) SrfflV'*, IKJP^O. 5nmi:bfc 

d i:JiL^i~i±^<5'j 1 tmm^ bT^^sftMbfco ;i® 

40 ^^{c:igifit«ffiS^*nbfci:ci5> 3vxm&ifii cd 
/m2 1 2 VT 2 5 0 m A/ c m2 (Dm^Wifi 

|f?>n, ■€-0^©)SS<±7 2 5 9 c d/m2 Tfe-=)feo 
[0 0 7 0] ^fcllMfi^dl 2, IS&XJFitmmi. 2, 
3CDm^^2 5 OmA/cm2 ®«5K5ESTig» b tB# 
©«DMB©)!¥S*<b©«^ 1 2C^-r. :iO^©IISfi 

mi 2. 1 3jSLXfitmmi. 2, 3©«!]W0sii^n-e 

tl 6 2 5 4 c d/m2 , 7 2 5 9 c d/m2 ,3147 
c d/m2 , 5 5 7 8 c d/m2 , 1 0 3 6 c d/m2 
Xh-otzo \:XT^. *^B^Ji^^1.©7>;;^b^aSfflV^fe^© 
50 ^^OiRfttSltKfi^JilbTT^ro 
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[0 0 7 1] itmm 4 

0. 5nmti.rzc:ti:i^itmmmi tmmizi.xm'?' 

VT-)SS4S1 cd/m2 16VT2 5 0mA/c 

m2 (Dmm^mifi^i^^tl. ^©^OHlStt 1 9 5 5 c d 

[0 0 7 2] lt!K«fiJ 5 
IS11l^aJii:bTs 7<;/^bM^<£fflV^. MffSO. 5n 
mi;UfeCi:UA^1^(illfi£^Jl i:lBia{3LT^^^f'^«U 10 

isi cd/m2 M-is 1 6 VT* 2 5 0 mA/c m2 

m^mifi'i^^ri. -^cDf^commts e 5 1 cd/m2 t* 

[0 0 7 3] ib«^J 6 

0. 5nmtLtz:iti:i^i:iimmmi tmmizi^xm^ 

VT-)ISSi5 1 cd/m2 1 6 VT 2 5 0 mA/c 

m2 o«5KsgMAs»e>n> ^(DmcDmmn 2 1 2 3 c d 20 

/m2 T-afeofe, tt*^«?!) 4 ~ 6 -ett^ 2 5 OmA/cm 
2 ^©0JSA5 2 0 0 0 c d/m2 3 5 0 0 c d/m 

[0 0 7 4] it^m 7 

mm^mm(D$iutLx. y^y^tv^^2^^m^\ mm 

4 VXm&ifi 1 c d/mZ SMx. 1 3 VT* 2 5 0 mA/ 
cm2 CDSilSgaA5f#e)ns -?-CD^®)WKii6 6 2 1 c 30 
d/m2 X^-otza 

[0 0 7 5] IISE««J K 4. 7, 10s 1 SiJitjfJt® 
«»J7©^?$^^i^*TT-«#^&bTs ^?©#14Sff 
aiLfeo 3®^. ^^CDiWAAsi 0 0 cd/m2 
«ffi^*i6> ^^BuCD-entCDHS: AV I 0 0 i: LT, 

mi(Dmi-^. mmm&t^2 5 omA/m2 ©^©iss 

{±6 5 0 0 cd/m2 gST'feDs 
[0 0 7 6] ^fc, «SgS&jS2 5 OmA/cm2 tf 5 0 

)SSi:bT, z(Dmnm&tmmwmm<Dmmt(Dm^ 
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iJJtsmJP^B-^^Sr^J^bfc^s T-D-tr^ •7— >*>ASJ£V^ 
[|2I®©iS#J5;|jiB^] 

[m 1 ] mmmw^tftm^<D-m^7r^ bfc^»ftS0o 

[0 2] #a«l^^3fe«^®SiJ®^J^^bfc«^»f® 

[S3] *«S«#^^t^^®SiJ®fi?ij^^^bfc^i?;[eT® 
[04] ^mm^^tftm^<D&\(Dm^^\^rz^^mm 

[0 5] #M«l^^)fe^^OSiJCD0y&^bfc«S»fS 

0. 

[06] 2 5 OmA/cm2 (D^mm^&xmWjLTzm 

[0 7] 1 5mA/cm2 ®^«M^jeT-iEi& bfcBtO 

[0 8] 1 5mA/cm2 CD^«s^t^jK-eiEI&bfe^® 

[0 9] 2 5 0mA/ cm2 (D^mmt^mx'm&Lrzm 

[010] 2 5 OmA/cm2 ®^«dit^JST-|glb bfc 

[011] 2 5 OmA/cm2 (D^mms^&XmWjLTc 

[012] 2 5 OmA/cm2 0^«giE^JST*IEtt b fc 

[013] ^g^#H^Tf«#bfem?® 1 0 0 c 
d/m2 S:^i5«ffO«D«8*'6OtiSQ5'*^bfe0o 
[014] l^®l1l®Jl©J^i;2 5 OmA/cm2 T- 5 
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